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is increased beyond a certain amount the current begins to
increase again, at first slowly and then very rapidly. The
voltage at which this increase begins will depend upon the
pressure of the gas. The increase of the current beyond the
point // must be caused by an increase in the number of ions
due to some cause other than the original ionizing source, for
we have already seen that Rontgcn rays produce fewer ions
at low pressures than at high pressures.

Now we know that if a stream of rapidly moving cathode
ray particles or electrons be allowed to pass between two elec-
trodes in a cathode ray tube an ionization current is produced
between the electrodes, showing that the rapidly moving elec-
trons or ions must have ionized the molecules of the gas.
To ionize a molecule a certain definite amount of energy is
required, A moving ion possesses kinetic energy, and if the
velocity is sufficiently great it will possess sufficient energy
to ionize a molecule if it collides with it. Thus, if the moving
ions acquire sufficient energy fresh ions will be produced. The
kinetic energy of the ion depends upon the velocity and the
velocity depends upon the electric field and upon the chance
the ion has of acquiring1 speed among the molecules of the gas.
At atmospheric pressure the molecules are so numerous that
the ion is not able between two collisions to acquire sufficient
velocity under ordinary electric fields to ionize the molecules
by collision with them, but at low pressures the molecules are
so few in number and far apart that the speed of the ion has a
chance to increase sufficiently under smaller fields between col-
lisions to ionize the molecules when it strikes them. Under
these circumstances then the few ions produced by the Rontgen
rays acquire sufficient velocity under the influence of the elec-
tric field to produce fresh ions by collision with the molecules
and these ions in time produce more and the number increases
very rapidly with the increase of voltage. This increase is
therefore only observed at the lower pressures under ordinary
conditions, for at the higher pressures the voltage necessary to
produce the required velocity is so very large, being at atmos-
pheric pressure about 30,000 volts. For ordinary electric fieldstureion of experi-tU'iinify. Aftern the electroscope. It should showof simple properties of thorium emanation.............  190
